Glutathione S-transferase polymorphisms are not associated with population pharmacokinetic parameters of busulfan in pediatric patients.
High busulfan exposure is associated with increased toxicity, for example veno-occlusive disease, whereas low exposure results in less efficacy such as lower engraftment rates. Despite adjusting dose to body weight, interindividual variability in pharmacokinetics and thus drug exposure remained rather large. In this report, the contribution of genetic polymorphisms in the glutathione-S-transferases (GST) isozymes GSTA1, GSTM1, GSTP1, and GSTT1 to the pharmacokinetics of busulfan is studied retrospectively. Seventy-seven children, undergoing myeloablative conditioning for allogeneic hematopoietic stem cell transplantation, were treated with busulfan (Busulvex) during 4 days, receiving busulfan either in one single dose or dived in four doses every 6 hours. Genetic variants of GSTA1, GSTM1, GSTP1, and GSTT1 were determined by pyrosequencing. Pharmacokinetic parameters were estimated by using nonlinear mixed-effect modeling (NONMEM). Subsequently, a combined population pharmacokinetic-pharmacogenetic model was developed describing the pharmacokinetics of busulfan taking into account the GST polymorphisms. In the presented pediatric population, body weight appeared to be the most important covariate and explained a major part of the observed variability in the pharmacokinetics of busulfan. None of the studied polymorphisms in the genes encoding GSTA1 GSTM1, GSTP1, and GSTT1 nor combinations of genotypes were significant covariates. It was concluded that in children, variability in pharmacokinetics of busulfan could not be related to polymorphisms in GST.